LIST OF TABLES At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge National Laboratory conducted radiological surveys at the former C. H. Schnoor and Company site, 644 Garfield Street, Springdale, Pennsylvania. The surveys were performed on October 11-13 and November 14-17, 1993, in order to provide a complete characterization prior to site remediation. The surveys included a gamma scan and a scan for surface contamination from alpha and beta-gamma emitters; measurement of direct and removable alpha and beta-gamma levels; systematic FIDLER measurements at the surface of the concrete; and the collection of samples from boreholes for radionuclide analysis.
Results of the surveys revealed radionuclide concentrations and surface contamination levels in excess of applicable DOE guidelines for ?J Radionuclide distributions were . higher than typical background levels for ?J in the Springdale, Pennsylvania area.
xi INTRODUCTION
The Manhattan Engineer District (MED) was established as the lead agency in the development of nuclear energy for defense-related projects in the early 1940s. Commercial facilities were used as MED and Atomic Energy Commission (AEC) sites for storage and processing of uranium and thorium ores and for fabricating and machining metal made from these ores. At contract termination, sites used by contractors were decontaminated according to the criteria and health guidelines in use at that time. In some instances, however, documentation was limited and insufficient to establish the current radiological conditions at a site. Therefore, it was necessary to reevaluate the current radiological conditions at these sites under the U. The original site consisted of a concrete block building, a quonset hut and a loading dock. The concrete building has since been enlarged with the addition of a new loading dock. During the uranium machining period, materials were reportedly received through the Garfield Street entrance and stored near the new loading dock.' similar FUSRAP sites (see Table 1 ). Based on these findings, the site was considered and designated for inclusion in the FUSRAP program and slated for remediation.
On October 11-13, 1993, a team from Oak Ridge National Laboratory conducted an additional radiological survey of the interior of the concrete building at the Conviber site at the request of DOE. The purpose of the survey was a thorough characterization of the building before remediation efforts began. Based on concerns that the concrete floors severely limited the success of typical survey methods to adequately understand the contamination profile, a survey team returned to the site on November 14-17, 1993, with a different approach to characterizing subsurface contamination. The results of the 1993 surveys are presented in this report.
SCOPE OF THE SURVEY
The radiological survey included: (1) a thorough gamma scan of accessible areas inside the building; (2) measurement of direct and transferable alpha and beta-gamma radiation levels at selected locations in the building; (3) collection of samples from boreholes at selected locations in the building; and (4) systematic FIDLER measurements on a 5-foot grid over a section of the building.
SURVEY METHODS
Procedural guidance for the survey methods and instrumentation used in this survey is given in Rocedures Manual for the ORNL Radiological Survey Activities (RASA) Program, ORNLKlW36OO (April 1987).2 A slow, thorough gamma scan was conducted throughout the building. Surface gamma levels were recorded for accessible areas of the floor using (1) a NaI scintillation detector system, and (2) a large area proportional detector (floor monitor). Measurements were recorded in counts per minute (cpm).
A Field Instrument for Detection of Low-Energy Radiation (FIDLER) was used during the November, 1993 survey to perform 2-minute and S-minute timed interval counts on a 5-foot grid at contact with the floor surface. Measurements were concentrated in the present supply and belt fabrication area. Isolated readings were taken in other areas of the building. Measurements were recorded in cpm (see Fig. 1 ).
Using a Geiger-Mueller pancake detector, beta-gamma levels were recorded and then converted from cpm to dpm/lOO cm2. Alpha levels were measured at selected locations with a ZnS alpha scintillation detector, and then converted from cpm to dpm/lOO cm2.
The floors of the building are concrete of a 4 to lo-inch thickness; therefore, a coredrill was used to remove plugs of concrete to gain access to the subsurface soil. A hand auger was used to collect samples systematically in 15-cm increments from boreholes through the concrete floor. Sample locations Sl-S8 are near the spot of elevated radiation ("hot spot") discovered in the July 1990 survey. Ten other sample locations were then drilled systematically in the building. Two biased sample locations are near an area adjacent to the new loading dock with original concrete which showed surface contamination. One biased sample was collected near the "hot spot. " Concentrations of various radionuclides were determined in systematic and biased samples by gamma spectroscopy. Three smears were obtained from selected surfaces in the area adjacent to the new loading dock to determine the presence of transferable alpha and beta-gamma activity levels. Sample and smear locations are shown on Fig. 2. SURVEY RESULTS DOE guidelines are summarized in Table 1 . Typical background radiation levels for the Springdale, Pennsylvania area are presented in Table 2 . These data are provided for comparison with survey results presented in this section.
A summary of normalized FIDLER measurements is shown on Fig. 1 . Measurements range from 6,500 cpm to 21,000 cpm. The highest readings appear near the hot spot (Fig. 2) . Data shown in Fig. 1 should be interpreted with caution. Although higher values indicate the presence of higher gamma radiation, the measurements cannot be related to the uranium concentration or volume of contamination. Also, low values cannot be used to infer that uranium contamination is not present under the concrete surface.
Using NaI detectors with conversion factors based on aU, gamma measurements at biased sampling sites B4, B5, and B6 were 45 @/h, 25 @/h, and 1.8 mR/h, respectively. The above measurements for B4 and B5 reflected surface contamination, while the measurement at I36 was made at approximately 12 inches below the concrete surface. Gamma levels at biased sampling locations exceeded DOE guidelines (Table l) , and also exceeded typical background levels for the Springdale, Pennsylvania area (Table 2) .
DIRECI-AND TRANSFERABLE

BETA-GAMMA AND ALPHA RADIATION MEASUREMENTS
Direct beta-gamma and alpha radiation levels measured in the building were below DOE guidelines, with the exception of measurements taken adjacent to the new loading dock Eight direct alpha and beta-gamma measurements taken in the contaminated area adjacent to the new loading dock are summarized in Table 3 . Locations are indicated on Fig. 2 . Directly measured beta-gamma levels well exceeded the maximum DOE guideline of 15,CKKl dpm/lOO cm2 ( Table 1 ). The three smears showed transferable alpha levels above the MDA but below DOE guidelines. One of the three smears showed transferable beta-gamma levels above the MDA but below DOE guidelines.
SOIL SAMPLES FROM BOREHOLES
All samples, including B6C, were collected and handled using similar procedures. Boreholes were placed through concrete, then soil was collected by removing hand auger cores in 6-inch increments relative to the surface of the concrete. Soil was mixed by hand, then an aliquot of approximately 0.5 kg was removed as a sample. Samples were dried, ground to a powder and mixed, then analyzed on an HPGe detector system.
Radionuclide analysis was performed on samples collected from boreholes at systematic and biased locations indicated on Fig. 2 . Results of analysis are listed in Table 4 . Since it is not possible to fully mix a sample to a homogeneous state during the collection process, the potential always exists that a sam zu3 le could show a concentration higher or lower than the true value. Concentrations of U generally exceeded DOE guidelines for derived concentrations at the Schnoor site in biased sample B6 and some systematic samples. Concentrations of =Ra were near typical background concentrations in the Springdale, Pennsylvania area, and below DOE guidelines.
SIGNIFICANCE OF FINDINGS
Results of the supplementary radiological survey at the former C. H. Schnoor and Company Site, 644 Garfield Street, Springdale, Pennsylvania suggest that concentrations of ?J above DOE guidelines may still be found under the concrete in the northern half of the building. In addition, concrete which was in place during the period of former AEC activities in the area adjacent to the new loading dock shows surface contamination above DOE release criteria.
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